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Figure S1: SEM of Stöber silica nanoparticles 
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Figures S2: (A) Representative HR XP spectra of Si 2p region. For clarity only 2p3/2 peaks 
are shown. The green, orange, yellow, and blue peaks correspond to Si(0), Si(II), Si(III), 
and Si(IV), respectively. (B) Formation of elemental Si (determined from XPS technique) 
as a function of reaction time and temperature during magnesiothermic reduction.  
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Figure S3: Representative energy-dispersive X-ray spectroscopy of the porous Si NPs 
resulting from Mg reduction at 650 ºC for 12 h.   
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Figure S4: (A) Surface area of porous Si obtained by reducing Stöber silica nanoparticles 
with Mg at various temperatures and reaction lengths. (B) N2 adsorption and desorption 
isotherm for porous Si obtained at 500 ºC and 12 h reaction time.  
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Figure S5: Pore size distribution in porous Si obtained by the reduction of Stöber silica 
NPs with Mg at 500 ºC for 12 h.  
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Figure S6: Powder XRD pattern of the product obtained by reducing Stöber silica NPs at 
650 ºC for 12 h with (A) -325 mesh Mg powder, (B) Mg chips, and (C) Mg foil.  
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Figures S7: Formation of elemental Si (determined from XPS technique) as a function of 
reaction time and temperature during aluminothermic reduction.  
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Figure S8: (A) Surface area of porous Si obtained by reducing Stöber silica nanoparticles 
with Al at various temperatures and reaction lengths. (B) N2 adsorption and desorption 
isotherm for porous Si obtained at 650 ºC and 24 h reaction time.    
(A) 
 
(B) 
 
S10 
 
Figure S9: Pore size distribution in porous Si obtained by the reduction of Stöber silica 
NPs with Al at 650 ºC for 24 h.  
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Figure S10: Powder XRD pattern of the product obtained by reducing Stöber silica NPs 
at 650 ºC for 12 h with (A) -325 mesh Al powder, (B) Al granules, and (C) Al foil.  
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Figure S11: (A) Powder XRD pattern, (B) SEM, and (C) TEM of the product obtained via 
calciothermic reduction of Stöber silica NPs at 820 ºC for 12 h.  
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Figures S12: Powder XRD patterns of the Stöber silica NPs reduction product obtained 
in presence of various compositions of Mg and Al.  
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Figures S13: HRTEM of porous Si obtained by the reduction of Stöber silica NPs with 
70% Mg and 30% Al at 450℃ for 12 h.  
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Figures S14: (A) Surface area of the product obtained by reducing Stöber silica 
nanoparticles with various compositions of Mg and Al. (B) N2 adsorption and desorption 
isotherm for porous Si obtained with 70% Mg and 30% Al reductant.    
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Figure S15: Pore size distribution in porous Si obtained by the reduction of Stöber silica 
NPs with 70% Mg and 30% Al at 450℃ for 12 h.  
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Figure S16: Energy-dispersive X-ray spectroscopy of the porous Si NPs resulting from 
70% Mg and 30% Al reduction at 450 ºC for 12 h.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
